102                        ... AN   ASTRONOMICAL   BODY
We see now why the tides follow the moon despite the sun's
vastly greater attraction. The sun's pull is more nearly the same
on different portions of the earth. To approach 4000 miles nearer
to something 239,000 miles away is to be appreciably closer; but to
come 4000 miles nearer to an object 93,000,000 miles away is hardly
to be closer at all. A sense of proportion, of relative values, must
be drawn on here.  An overcharge of seven cents on a pound of
sugar is robbery, though the same overcharge on the entire Cuban
output would scarcely justify calling the police. To put the matter
more precisely, a point on the earth nearest the moon is 1.7 per cent
closer to it than a point at the center; but in the case of the earth
and the sun the corresponding figure is 0.0043 Per cent- One must
not infer, however, that the sun's effect is negligible. Its attraction
is so great that even that small percentage contributes appreciably
to the tides. The sun's tide-raising force is approximately 5/11 of
the moon's.  When the sun and moon are so situated as to be co-
operating to produce a high tide at a given place, the total effect
is ii/n plus 5/n, or 16/11 of the moon's effect; when their ac-
tions oppose each other the result is n/n minus 5/11, or 6/n of
the moon's influence. Thus the maximum tide-raising force is to
the minimum as 16 is to 6, approximately, or 8 to 3; and the high
tides at the times of new and full moon, when the sun and moon
are nearly in line with the earth and hence cooperating, are higher
than at the intermediate phases of the moon.
Careful measurements reveal that the solid earth itself yields
slightly to the tide-raising force. The earth as a whole is found
to possess approximately the same rigidity as steel. By this means
we arrive at important conclusions concerning the inaccessible
core of our planet.